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TABLE 2-7   Mutation Rates for X-Linked
Recessives

Frequency of Traits
Mutation Rate (106)     with Mutation Rate

50
	1

20-49
	1

10-19
	1

5-9
	2

1-4
	9

0.1-0.9
	11

<0.1
	24

TOTAL
	49

SOURCE: Stevenson and Kerr (St67).

to be 0.16 x 10~6 and the mean to be about 7 x 10~6. All of these
estimates are derived from overlapping sets of data.

In sum, the spontaneous per-locus mutation rate for dominant and X
chromosome-linked traits has a mean of approximately 5 x 10~6 and a
median perhaps an order of magnitude lower.

The mutation rate of autosomal recessives is much less certain. Mor-
ton (Mo81) has examined this problem in detail. Using the harmonic mean
argument, he derives an estimate of 12 x 10~6 clinically detectable mu-
tations/tocus/generation. In this regard, Neel (Ne57) commented that "it
is entirely conceivable that the loci thus far selected for study in man are
those at which a high proportion of all possible alleles results in readily
detectable effects, but at which the per locus mutation rate is fairly repre-
sentative of the human species." In that case the arithmetic mean of 22 x
10~6 is more appropriate.

The Hiroshima-Nagasaki Data

A pregnancy termination study (Ne56) analyzed some 75,000 births,
of which 38,000 had at least one parent who was exposed to radiation.
No significant effects on still births, birth weight, congenital abnormalities,
infant mortality, childhood mortality, leukemia, or sex ratio were found.
A significant distortion of the sex ratio had been reported (Ne53), but
the effect subsequently disappeared. In 1960 the pregnancy termination
study was augmented with additional children of survivors and controls. A
cohort, the FI mortality sample, was created, consisting of (1) all infants
who were liveborn in the two cities between May 1946 and December 1958,
one or both of whose parents were within 2,000 meters of the hypocenter,
(2) an age-matched and sex-matched group of children with one parent
who was more than 2,500 meters from the hypocenter and the other parent